A potential role for calcium / calmodulin-dependent protein kinase-related peptide in neuronal apoptosis: in vivo and in vitro evidence.
Previously, we have established that a product of the doublecortin-like kinase (DCLK) gene, DCLK-short, is cleaved by caspases during serum deprivation. Subsequently, the N-terminal cleavage product of DCLK-short facilitates apoptosis in the neuroblastoma cell line NG108. As this N-terminal cleavage product is highly homologous to calcium/calmodulin-dependent protein kinase-related peptide (CARP), another DCLK gene splice variant, we aimed to determine the possible apoptotic properties of CARP in vivo and in vitro. We report highly specific CARP expression in apoptotic granule cells in the rat dentate gyrus after adrenalectomy relative to healthy granule cells. CARP is significantly upregulated in the suprapyramidal blade of the dentate gyrus, with varying levels of upregulation, depending on the extent of adrenalectomy-induced apoptosis. Similar to the caspase-cleaved N-terminus of DCLK-short, CARP overexpression itself facilitated apoptosis in serum-deprived NG108 cells. Furthermore, CARP facilitated polymerization of tubulin in vitro and was capable of interacting with growth factor receptor-bound protein 2, an intracellular protein involved in vesicle trafficking. Together, our data demonstrate a facilitating role for CARP in the apoptotic process in granule cell populations sensitive to adrenalectomy, and suggest that this proapoptotic effect is mediated by increasing the stability of the microtubule cytoskeleton.